Abstract
Despite improvements and advances in clinical management, sepsis and trauma continue to 64 remain substantial burdens to both hospitals and society (24, 32, 42) . Sepsis, as a whole, is the 65 leading cause of death within non-cardiac intensive care units and mortality rates remain 66 around 20-30% (23). Mortality rates for septic shock can be as high as 50% (30). Trauma also 67 remains a significant problem, and to date, pharmacotherapeutic agents targeting host 68 immunity have had little effect in regards to modifying outcome (37). 69 Since Matzinger first published the 'danger hypothesis', much research has focused on 70 identifying pathways that lead to a host inflammatory response (29) . Specific pattern 71 recognition receptor (PRR) pathways rely on both damage-associated molecular patterns 72 (DAMPs) and pathogen-associated molecular patterns (PAMPs) to signal the presence of tissue 73 damage or microbial infection, respectively. However, both endogenous and exogenous 74 'alarmins' appear to signal through many of the same PRRs, including toll-like receptors (TLRs) 75 (19, 31) . Due to these apparent similarities, significant effort has been dedicated to 76 understanding these common pathways that lead to an activation of early inflammatory and 77 innate immune responses. 78 Recently, murine models of sepsis and trauma have received scrutiny for their failure to 79 fully recapitulate comparable human responses at the level of the leukocyte transcriptome (10, 80 38). Interestingly, the genomic responses to these various stressors were very similar in 81 humans, but not in mice (38) . One explanation is that the current murine models are poor 82 representations of the human condition (9, 10). In support of that conclusion, we have reported that increasing injury severity in a murine trauma model produced a modest but 84 significant improvement in correlation between patterns of human and murine gene expression 85 (16) . 86 An alternative explanation is that the timing of the host response varies significantly 87 between humans and mice, and among different injury models in mice. In this report, we 88 sought to compare the murine blood leukocyte gene expression responses to various 89 inflammatory states including polytrauma, sepsis, and polytrauma followed by pneumonia. We 90 specifically asked whether each form of inflammation would lead to a unique leukocyte 91 genomic response, or whether there existed a core genomic response common to different 92 inflammatory challenges produced by either microbial invasion or tissue injury and 93 hypovolemic shock. In addition, we sought to examine whether microbial invasion after trauma 94 induced a response more similar the initial genomic expression pattern after severe sepsis or 95 severe injury.
96

Materials and Methods
97
Mice. All experiments were approved by the Institutional Animal Care and Use Committee at 98 the University of Florida. Specific pathogen-free male C57BL/6 (B6) mice were purchased from 99 The Jackson Laboratory (Bar Harbor, ME) at 6-7 weeks and allowed to acclimatize for one week 100 before being used for experimental procedures. Mice were maintained on standard rodent 101 food and water ad libitum. For each experiment, 4-5 mice were used per group for each time 102 point.
Cecal ligation and puncture (CLP).
For induction of polymicrobial sepsis, CLP was performed 104 under isoflurane anesthesia, as described previously (6, 8) . Briefly, the cecum was exposed 105 after a midline laparotomy, ligated with 2-0 silk suture one cm from the tip, and punctured 106 through and through with a 25-gauge needle. The cecum was returned to the abdomen, and 107 the incision was closed using surgical clips. After the procedure, the mice were administered 108 0.05-0.20 mg/kg buprenorphine every 12 hours for 48 hours, and returned to their respective 109 cages. This murine model induces an LD 10-30 within the first seven days.
110
Polytrauma (PT). Groups of mice were anesthetized using inhalational isoflurane and 111 restrained in the supine position. Mice underwent 90 minutes of hemorrhagic shock followed 112 by long bone fracture and cecectomy as previously described (15). The combined level of injury 113 produces an equivalent injury severity score in humans of 18. After injury, mice were housed in 114 groups and all mice were administered buprenorphine (0.2 mg/kg body weight) prior to arousal 115 from anesthesia and every 12 hours afterward until sacrifice. Of note, this model is non-lethal, 116 and the animals were able to maintain the ability to ambulate, groom, feed and drink.
117
PT followed by Pseudomonal pneumonia (Pp) . Pneumonia following polytrauma was induced 118 using P. aeruginosa (PAK) as described previously (8) one day after polytrauma. PAK was grown 119 overnight, transferred to fresh medium, and grown to midlog phase. The bacterial density was 120 measured at OD 600λ (DU 640 Spectrophotometer, Beckman Coulter, Inc., CA) and washed 121 with saline. Under isoflurane anesthesia, these mice received intranasal instillation of 1 x 10 7 122 bacteria, delivered in 50 μl. This murine infection model has an LD 10-20 over seven days after 123 polytrauma; it is a non-lethal model when administered to healthy animals (34).
Transcriptomics. Blood was collected by intracardiac puncture using one ml syringes containing 125 100 μl 169 mM EDTA at two hours, one or three days after CLP or polytrauma, and one day 126 after Pseudomonas pneumonia in polytrauma mice. Red blood cells were lysed using Buffer 127 EL™ (Qiagen, Valencia, CA). The supernatant was decanted after centrifugation, and the cell 128 pellet was homogenized in RLT™ buffer (Qiagen) supplemented with 2-mercaptoethanol and 129 passed through the homogenizer (Qiagen). Subsequently, total RNA was isolated using 130 RNeasy™ kit (Qiagen, Valencia, CA) , and the quality and quantity were assessed using an Agilent at one day (r s =0.087) and a highly significant inverse correlation was seen at three days (r s = -172 0.529) (p<0.0001) (Figure 3) . However, when we compared genome-wide expression at the 173 time of maximal genomic up-regulation for both CLP sepsis (one day) and polytrauma (two 174 hours), the overall Spearman (r s ) correlation was 0.755 (p<0.0001). Similarly, when genome-175 wide expression was compared between CLP and polytrauma with pneumonia at one day, the 176 Spearman correlation (r s ) was 0.423 (p<0.0001).
177
We then filtered the genes whose expression was found to be 1.5 fold different from 178 healthy, control mice (p<0.001). At two hours, there were a total of 1400 genes after 179 polytrauma and 615 genes after CLP which had significant gene expression changes that were 180 also altered >1.5 fold from baseline expression (p<0.001). Of these significant genes, there 181 were 260 commonly altered genes common between the two models ( Figure 4A ). Not 182 surprisingly, the Spearman rank correlation (r s ) for these 260 genes was 0.931 (p<0.001) ( Figure   183 4B). When we examined the overall 1400 genes that changed in polytrauma by at least 1.5 fold 184 and compared the change in expression to the same genes in CLP, whether significant or not, 185 we observed a Spearman correlation (r s ) of 0.751 (p<0.001) ( Figure 4B ). Subsequently, we 186 analyzed the 615 genes that were changed in CLP and compared them to the same genes in PT, (Table 1) . Similar changes were also identified one day after pneumonia in 251 polytrauma animals. However, PRR gene expression began returning to baseline levels within 252 three days after polytrauma, which was dissimilar to sepsis (Table 1) represents an evolutionary benefit to the host, by trying to reduce the likelihood of an autoimmune response to released damaged cell products or organ injury, or a period of 361 increased host susceptibility after the initial emergency myelopoiesis response, has yet to be 362 determined. Unfortunately, animal welfare issues prevent us from determining how long it 363 truly takes the juvenile and elderly mouse to return to baseline genomic expression patterns, 364 but preliminary data in elderly humans may indicate that the process may not be rapid (11) 365 (14). 366 There are a number of significant limitations to the present study that warrant caution. Fig. 1 
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